Background
The class D beta-lactamase OXA-48 conferring decreased susceptibility to carbapenems in Klebsiella pneumoniae was firstly identified in sporadic isolates from Turkey. Subsequently, large outbreaks have been described in Istanbul and other cities in Turkey [1] . OXA-48-producing K. pneumoniae isolates have since been reported from the United Kingdom, Israel, Lebanon, Argentina, France, and recently from Germany, Tunisia and Morocco [2] [3] [4] [5] [6] . It has been shown that blaOXA-48 was located on Tn1999, a composite transposon made of two copies of IS1999 [2] .
We report the possible first occurrence of patientto-patient transmission of OXA-48-producing K. pneumoniae in a French hospital following the likely importation of the index isolate from Morocco.
Case 1
The index patient lived in Morocco most of the year, who had an underlying chronic condition and had been hospitalised for an operation in Morocco in March 2009. The patient had been in France for a few weeks when, after having fallen, was admitted to a University hospital in Paris, in early March 2010. The case was hospitalised and underwent surgery on the day following admission. Almost one week later, the patient was transferred to the medical intensive care unit (ICU) for an acute respiratory failure. In this ICU, screening of patients for faecal carriage of extended-spectrumbeta-lactamase (ESBL)-producing Enterobacteriaceae is implemented since September 2009 and must be performed at admission and weekly.
Laboratory results
An ESBL-producing K. pneumoniae isolate was recovered from the rectal swab sampled from this patient at admission in the ICU. By using the disc diffusion method on Mueller-Hinton agar, the isolate showed resistance to fluoroquinolones, tobramycin, gentamicin and cotrimoxazole, and intermediate resistance level to imipenem. It has been determined through the same method that the isolate was only susceptible to colistin and amikacin. The zone diameter for imipenem was of 20 mm and the minimum inhibitory concentration (MIC) determined by Etest (Bio-Rad Laboratoires) was 2 mg/L. The modified Hodge test was positive. PCR using a panel of primers specific for the detection of Klebsiella pneumoniae carbapenemase (KPC) acquired AmpC-type beta-lactamases, OXA-type carbapenemases, metallo-beta-lactamases (MBLs) and ESBLs [7] and sequencing revealed the presence of bla TEM-1 , bla OXA-1 , blaC TX-M-15 and bla OXA-48 beta-lactamase genes.
Control measures
On 19 March, barrier precautions were implemented, and promotion of hand hygiene using alcohol-based products and room cleaning were reinforced. In addition, screening for faecal carriage of OXA-48-producing K. pneumoniae was performed. Rectal swabs were recovered from all patients who had been hospitalised in the medical ICU or in the orthopaedic ward during the same period as the index patient.
Case 2
At the end of March 2010, a second patient colonised with OXA-48 producing K. pneumoniae was notified by the laboratory. This second patient had initially been admitted in the medical ICU with pneumonia. Upon admission, following screening, the case was found negative for ESBL and then transferred to the geriatric ward where weekly screening was continued. The epidemiological analysis showed that this patient had stayed in the same area of the medical ICU as the index patient for six days, and that both patients had been managed by the same team of healthcare workers, suggesting potential cross-transmission. Both patients had previously been receiving broad-spectrum antibiotics such as third generation cephalosporins but not carbapenems.
Laboratory results
The two isolates showed the same resistance phenotype to beta-lactams, aminoglycosides and quinolones. Enterobacterial repetitive intergenic consensus (ERIC)-PCR analysis showed the same profile compared with non-epidemiologically related K. pneumoniae strains (data not shown). As reported for the strain isolated in Tunisia [5] , plasmid analysis indicated the presence of three plasmids and the plasmid of approximatively 70-80 Kb carried bla OXA-48 .
Control measures
Following identification of OXA-48-producing K. pneumoniae in the second patient, a set of infection control measures were implemented. This set included (i) cohorting of the two colonised patients in the geriatric ward, (ii) stopping transfers of the two colonised patients and of patients who had previously been in contact with them, (iii) performing a systematic search for additional patients who could have been in contact with the colonised patients, (iv) screening of all contact patients by rectal swabbing once a week, or twice a week for contact patients receiving antibiotics. No other OXA-48-producing-K. pneumoniae has been isolated in the hospital since 31 March 2010.
Discussion and conclusion
The global spread of ESBLs, particularly CTX-M enzymes, in clinical isolates of Escherichia coli and K. pneumoniae has driven therapeutic choice towards carbapenems and lead to emergence of carbapenem resistance mechanisms. Carbapenemases now represent a public health challenge. In Enterobacteriaceae, carbapenemases are diverse; these belong to betalactamases molecular class A (KPC), class B (IMP, VIM) and class D (OXA-48), are involved in outbreaks in various geographical regions and are increasingly reported in sporadic cases worldwide [8, 9] . Until recently, OXA-48 seemed to be limited to few countries, but has begun to spread, in particular in countries from the eastern and southern Mediterranean region [2, 5, 6] . In Germany, OXA-48 is the most frequent carbapenemase [5] . Since 2005, all beta-lactamases from multidrugresistant Enterobacteriaceae isolates in our institution have been characterised and this is the first strain identified as producing OXA-48. The Moroccan origin of the strain is suggested by the fact that the index patient mostly lived in Morocco where OXA-48 has recently been reported [6] , that she had not previously been hospitalised in France and that none of the contact patients from the orthopaedic ward was colonised.
Since OXA-48 remains difficult to detect, especially when it is not associated with an ESBL [10] , enhanced surveillance and rapid identification are essential. In addition, once OXA-48 is identified, adequate infection control measures should rapidly be implemented to prevent cross-transmission.
